i8p            SOME PHYSICO-CHEMICAL THEMES
collision of a positively charged ion with a negatively charged
colloid would rob the colloid of its charge and reduce it to the
state of an ordinary suspension. It now remains to put the
matter to a final test by determining what effect, if any, is
produced when two colloids of opposite charge are brought
into contact.
Linder and Pictonl were the first to observe that when two
oppositely charged colloids were mixed, both became precipi-
tated. Later on, Lottermoser2 found that ferric hydroxide,
for example, would cause the coagulation of silicic acid when
the two were mixed in sol form. To a certain extent there is
a resemblance between the action of a sol and an ion of similar
charge. For example, just as the ions act differently according
as they are added bit by bit or en masse to the sol which they
precipitate, so the precipitating action of one sol upon another
varies according to the manner in which they are mixed.
Further, just as a certain concentration of ions is required to
produce coagulation, so the precipitating colloid must reach a
minimum concentration before it acts measurably upon the
second sol. At this point, however, there is a divergence
between the two phenomena; for when one colloid A is added
by stages to a second colloid JB it is found that the following
phenomena take place, provided that the two colloids are
rapidly and thoroughly mixed together: (1) a small quantity of
A fails to precipitate B; (2) a larger quantity of A precipitates
B; (3) a still larger quantity of A fails to produce the coagula-
tion of B which was easily obtained by using a smaller quantity
of A. In other words, there is a certain " optimum concentra-
tion " of A which produces the maximum precipitation of B;
and any Quantity of A either larger or smaller than this will
fail to produce such satisfactory results.3
There is a further resemblance between the actions of
colloids and ions which must be mentioned here. It is found
that in the case of a positively charged sol, the presence of
hydrogen ions in the solution makes the colloid much less
susceptible to coagulation; whilst the coagulation of a negative
sol is analogously inhibited by the presence of hydroxyl ions.
1 Linder and Picton, Trcms., 1897, 71, 568.
2 Lottermoser, Anorganische Kolloide, 1901, p, 77.
3 Biltizr, B&r., 1904, 37,1095.